Controlled release by biodegradable hydrogels enhances the ectopic bone formation of bone morphogenetic protein.
The objective of this study is to develop a carrier for the controlled release of bone morphogenetic protein-2 (BMP-2) suitable for enhancement of the bone regeneration activity. Hydrogels with different water contents were prepared through glutaraldehyde crosslinking of gelatin with an isoelectric point of 9.0 under varied reaction conditions. Following subcutaneous implantation of the gelatin hydrogels incorporating 125I-labeled BMP-2 into the back of mice, the in vivo retention period of BMP-2 prolonged with a decrease in the water content of hydrogels used, although every time period was much longer than that of BMP-2 solution injection. Ectopic bone formation studies demonstrated that the alkaline phosphatase (ALP) activity and osteocalcin content around the implanted site of BMP-2-incorporated gelatin hydrogels were significantly high compared with those around the injected site of BMP-2 solution. The values became maximum for the gelatin hydrogel incorporating BMP-2 with a middle period of BMP-2 retention, while bone formation was histologically observed around the hydrogel incorporating BMP-2. The ALP activity was significantly higher than that of the collagen sponge incorporating BMP-2. We concluded that the controlled release technology of BMP-2 for a certain time period was essential to induce the potential activity for bone formation.